Experimental evidence for the physiological role of bacterial luciferase in the protection of cells against oxidative stress.
The origin and function of bioluminescence was considered a problematic question of the Charles Darwin theory. Early evolution of bacterial luminescence and its current physiological importance seem to be especially mysterious. Recently, it was proposed that stimulation of DNA repair may be a physiological role for production of light by bacterial cells. On the other hand, it was also proposed that primary role of luminescent systems could be detoxification of the deleterious oxygen derivatives. Although some previous results might suggest that this hypothesis can be correct, until now experimental evidence for such a mechanism operating in bacterial cells and having physiological importance was generally lacking. Here we demonstrate that in the presence of various oxidants (hydrogen peroxide, cumene hydroperoxide, t-butyl hydroperoxide, and ferrous ions) at certain concentrations in the culture medium, growth of Vibrio harveyi mutants luxA and luxB, but not of the mutant luxD, is severely impaired relative to wild-type bacteria. This deleterious effect of oxidants on the mutants luxA and luxB could be significantly reduced by addition of the antioxidants A-TEMPO or 40H-TEMPO. We conclude that bacterial luciferase may indeed play a physiological role in the protection of cells against oxidative stress.